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$\frac{d^{2}}{dt^{2}}x_{i}(t)=a[V(\Delta x_{i}(t))-\frac{d}{dt}x_{i}(t)]$ , $\Delta x_{i}(t)=x_{i+1}(t)-x_{i}(t)$ (1)







$N$ $x_{i}^{t}$ , $i$ $i+1$ $\mathfrak{t}-${
$w_{i}^{t}(m)$ , $i=1,2,$ $\ldots,$ $N$ $t\}_{\llcorner m=0,1,2,\ldots,\Lambda f}^{-}$
, intention
$\sum_{m=0}^{M}w_{i}^{t}(m)=1$ (2)
$w_{i}^{t}\equiv\{w_{i}^{t}(m)\}_{m=0}^{M}$ . $x^{t}\equiv\{x_{1}^{t}\}_{i=1}^{N}$ , intention
$w_{i}^{t+1}(m)=f(w_{i}^{t};x^{t};m)$ . (3)
, $f$ , $w_{i}^{t}(0),$ $w_{i}^{t}(1),$ $w_{\dot{\iota}}^{t}(2),$
$\ldots,$




1. $t$ , $x^{t}$ intention $w_{i}^{t}$ (3) intention
$w_{1}^{t+1}$
2. $V_{i}^{t+1}$ $w_{i}^{t+1}$ . , $t$ , $V_{i}^{t}=$
$m\in\{0,1,2, \ldots, M\}$ $w_{i}^{t}(m)$
3. .
$x_{i}^{t+1}=x_{i}^{t}+ \min(\Delta x_{i’ i}^{tt+1}\vee)$ . (4)
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,




, (2) $w_{i}^{t}(0)=1-v_{i}^{t}$ $v_{i}^{t}$ :
$v_{i}^{t+1}=(1-a)v_{i}^{t}+aV(\Delta x_{1}^{t})$ . (7)
. $V$ $\Delta x_{i}^{t}$ . $a$ $0\leq a\leq 1$
(3)
$\{\begin{array}{l}w_{i}^{t+1}(1)=(1-a)w_{i}^{t}(1)+aV(\Delta x_{i}^{t})w_{i}^{t+1}(0)=1-w_{i}^{t+1}(1)\end{array}$ (8)
(7) . ( t) intention . ( $\Delta x_{i}^{t}$)
intention .
. $x_{i}^{t}$ ,
$x_{\dot{\iota}}^{t+1}=\{\begin{array}{ll}x_{i}^{t}+1 \text{ } v_{i}^{t+1}x_{i}^{t} \text{ } 1-v_{i}^{t+1}\end{array}$ (9)
,
($x_{i}^{t+1}\rangle$ $=\langle x_{i}^{t}\rangle+v_{i}^{t+1}$ (10)
{ $A\rangle$ $A$ , (10) $w_{i}^{t}(1)=v_{i}^{t}$ $M=1$ \rightarrow (
, $M=1$ ,
, intention $|-|i$ ,
OV (1) OV [5]
$x_{i}^{t+1}=x_{i}^{t}+v_{i}^{t+1}\Delta t$ (11)
$v_{1}^{t+1}=(1-a\triangle t)v_{i}^{t}+(a\Delta t)V(\Delta x_{i}^{t})$ (12)
(7) (10) , , (7) ’
(SOV) , $V$ (OV)
(10) (11) , (10) ( )
(10) (11) ,
, (11) , OV
238
22 SOV
SOV (7) $a$ , $a=0$ $a=1$
$a=0$ (7)
$v_{i}^{t+1}=v_{i}^{t}=\cdots=v_{i}^{0}$ (13)
, $v_{i}^{0}=p(0<p<1)$ , SOV $P$ A $S$









$V(x)= \frac{\tanh(x-c)+\tanh c}{1+\tanh c}$ , $c= \frac{3}{2}$ (16)
SOV $a$ 11(
$a\sim O$ SOV $a=0$ ASEP
, $a\sim O$ SOV ASEP





$1$ : The expanded fundamental diagram around the discontinuous region with $a=0.01$ at
$t=1000$(gray crosses), $t=$ 5000(bla& circles) starting from two typical states; the uniform
state with equal spacing of vehicles and $p(\equiv v_{i}^{0})=1$ , and the random state with random







$c=1$ 1 I}( $6m$ 30













X 2: $Spati\triangleright temporal$ figures of (a)stop case $(b)non$-stop case before entering the rail crossing.
We see traffic jam at the stopping line in the case (a).
pa 3: Fundamental diagram of this section. The gray curve is the stop case, while the black











pa 4; A biochemical cycle of a single KIFIA motor. They are devided into two mechanical states
as shown by the broken lines.
$[8, 9]$ 40
KIFIA







1 1 1 8nm
4
$(K)$ AT $P$ (KT) AD $P$ $(KDP)$
ADP (KD) ( 4) $\square ^{-}|$
$K$ KT KD
(




(0), 1 (1) 2 (2)
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{$\backslash J_{4t}^{\Psi}=$ : $0arrow 1$ with $\omega_{a}dt$ (17)
$:1arrow 0$ with $\omega_{d}dt$ (18)
: $1arrow 2$ with $w_{h}dt$ (19)
’ : $\{\begin{array}{l}2arrow 1\omega_{s}dt20arrow 01\omega_{f}dt\end{array}$ (20)















AD $P$ $\omega_{s}+w_{f}\simeq 0.2ms^{-1}$ , $\omega_{s}\simeq 0.145ms^{-1}$ and
$w_{[}\simeq 0.055ms^{-1}$ $w_{d}\simeq 0.0001ms^{-1}$
$C$ $w_{a}=10^{7}C/M\cdot s$
$C$ 10 1000 $nM$ $w_{a}$
0.0001 $ms^{-1}\leq w_{a}\leq 0.01$ ms$-1$ $=$
AT $P$ $T$ $w_{h}^{-1}\simeq(4+0.9/T)ms$ $w_{h}$





AT $P$ ASE $P$
[12]
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X 5: Diagram of the model in the $w_{h}-\omega_{a}$ plane, with the corresponding values for ATP and
KIFIA concentrations given in brackets. These quantities are controllable in experiment. The
boundary rates are $\alpha=\omega_{a},$ $\beta_{1,2}=\omega_{d},$ $\gamma_{1,2}=\delta=0$. We see the formation of the immobile shock,
whose position depends on both ATP and KIFIA concentrations.
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